Abstract Wrasse (Labridae) species have been used as parasite cleaners in Atlantic salmon farming since the 1980s. However, their use has recently escalated, with millions now being introduced into salmon cages each year. Most fish are of wild origin, their exploitation potentially impacting native populations. Genetic information is urgently required to inform management decisions. We identified 174 microsatellite and 149 SNP markers from ddRAD sequence data. From these, 17 and 48 microsatellite and SNP markers, respectively, were validated by genotyping 150 goldsinny wrasse collected from five locations along the Norwegian and Swedish coasts. Two to 30 alleles were identified at the microsatellite loci, while gene diversity (H e ) ranged 0.101-0.907. All SNP loci were biallelic, with averaged H e per locus ranging between 0.063 and 0.495.
The goldsinny wrasse, Ctenolabrus rupestris (Linnaeus 1758) is one of six Labridae species inhabiting Scandinavian waters, and one of four used in commercial salmonid farms as cleaner fish (Skiftesvik et al. 2015) . Large-scale mixed fisheries for cleaner fish currently operate in several countries. In Norway alone, over 21 million wrasses were caught in 2014 (*11.7 million being goldsinnies; Norwegian Directorate of Fisheries 2015, www.fiskeridir.no/). Heavy fishing pressure combined with long-distance translocations raises concern about the effect that these practices may have on wild populations that are both potentially overfished, and receive human-mediated geneflow. Therefore, genetic markers are urgently needed to conduct genetic studies.
Goldsinny genomic DNA was extracted from fin tissues using the Qiagen DNeasy Blood & Tissue Kit. For SNP discovery a 'standard' ddRAD library was constructed using five DNA samples from each of four Norwegian populations; methodology described elsewhere (Manousaki et al. 2016) . For microsatellite discovery a second ddRAD library was prepared using one fish from each of four populations, using more frequent cutting restriction enzymes. A microsatellite enrichment step (Techen et al. 2010 ) was incorporated using the following oligonucleotide baits (GACA) 6 , (GATA) 6 , (GGAT) 6 , (AGC) 8 , (GGA) 8 , (GAA) 8 , (AAT) 8 . Both libraries were sequenced as part of an Illumina MiSeq run (v2 chemistry, 160 base paired end reads). Stacks software (v1.27; Catchen et al. 2013 ) was used to identify SNPs from paired-end reads (de novo assembly; key parameters m = 6, M = 2, n = 1). Targeted microsatellites with C8 repeats were identified with spreadsheet searches.
Stacks analysis identified 1371 RAD loci containing one or two SNPs in at least 17 of the 20 samples. Allele frequencies per population were computed and a subset of potentially informative SNPs (149) PCR primers for microsatellites were designed using Primer3 software (v. 2.3.4; Untergasser et al. 2012) implemented in Geneious v 9.0.4 (Biomatters, Kearse et al. 2012) . Microsatellites were amplified in four multiplexes ( N/A Number of samples amplified/number of alleles, He expected heterozygosity, Ho observed heterozygosity, F IS inbreeding coefficient, HWEP result for H-W equilibrium test; NS non-significant * P \ 0.05; ** P \ 0.01; *** P \ 0.001 denaturation at 94°C, was followed by 24/25/22 cycles (groups 1-2/3/4, respectively) of 50 s at 94°C, 50 s at 58°C, and 80 s at 72°C, and a final extension at 72°C for 10 min. Forward primers were fluorescently labelled, amplicons being screened on an ABI Prism 377 Genetic Analyzer, and genotypes scored using GeneMapper v5 (Applied Biosystems). SNP locus primer design, amplification and genotype calling was based on the Sequenom MassARRAY iPLEX Platform, as described by Gabriel et al. (2009) . Selected SNP loci were analyzed in two assay groups (Supplementary material 3). Seventeen of 25 microsatellite loci, and 48 of 52 SNP loci gave reliable polymorphic genotypes, and were analyzed further. Micro-Checker v.2.2.3; (van Oosterhout et al. 2004 ) was used to check microsatellite loci for possible null alleles, large allele drop outs and scoring errors due to stuttering. 95 % confidence intervals for scoring errors and null alleles were calculated with 1000 randomizations. HardyWeinberg equilibrium (HWE) and genotypic linkage disequilibrium (LD) between loci tests for all loci were performed with exact tests (Markov chain; 10,000 dememorisations, 20 batches, 5000 iterations per batch) in Genepop (v.4.3; Raymond and Rousset 1995; Rousset 2008) . Number of alleles (A), expected and observed heterozygosities (H e , H o ), and inbreeding coefficients (F IS ), were calculated using GenAlEx (v.6.5; Smouse 2006, 2012) .
In the pooled dataset including all individuals, HWE tests showed significant deviation from expectations (P \ 0.05) for four microsatellite (Table 1) and four SNP loci (Table 2) . However, consistent and statistically significant deviation from HWE was observed only for the microsatellite locus Cru092 across all five study populations, and in three out of five populations for the locus Cru081 (Supplementary material 4) . These two loci were also repeatedly suggested to harbour possible null alleles by the Micro-Checker analysis (Cru092 in all populations, and Cru081 in four out of five populations; data not shown). Nine SNP locus pairs were known to be tightly linked (both SNPs in the same fragment being assayed; Table 2 ). In addition to these, significant linkage (P \ 0.0001) was found between two microsatellite marker pairs (Cru142/Cru012 and Cru016/Cru082). Microsatellite loci over all samples had on average 9.494 (±0.606) alleles (Table 1) , and the mean H e was 0.661 (±0.028). Averaged expected heterozygosity over all SNP markers and samples was 0.334 (±0.009). 
